SUMMARY A case-control study was carried out on mothers of boys with undescended testis to investigate the hypotheses that raised maternal levels of oestrogen or reduced levels of human chorionic gonadotrophin in early pregnancy might be factors in the environment of the fetus associated with this condition. No significant difference in the levels of either of these hormones was found, though, if anything, levels of oestrogen may have been lower in cases than in controls, and not higher as previously postulated.
This study was undertaken to investigate a possible relation between undescended testis and maternal levels of oestrogen and human chorionic gonadotrophin (HCG) in early pregnancy.
The importance ofinformation on the epidemiology of this condition arises not only from its consequences of infertility or subfertility, but also from its association with carcinoma of the testis. The incidence of this malignancy is rising in the UK and other European countries,' and undescended testis is the main known risk factor.2 Interestingly, however, an increased risk ofmalignancy is present not only for the undescended testis but also for a normally descended organ on the other side.3 This suggests that the early development of both testes is in some way abnormal, thus predisposing them to both maldescent and cancer.
The causes of this initial abnormality are unknown, but some environmental factor, which is altered in the first trimester of pregnancy when the testes are developing, has been postulated.
Two contrasting hypotheses have been put forward. The first involves exposure to high levels of oestrogen during this period. There are several reasons for supporting this theory. Treatment of mothers with diethylstilboestrol is associated with both testicular tumours and undescended testis.4 Henderson et al found that nausea in early pregnancy, which is thought to result from high oestrogen levels, was associated with both conditions.3 Hypertension, again previously related to high oestrogen, has been associated with undescended testis.5 Finally, maternal obesity has also been linked with undescended testis and carcinoma of the testis.6 As has been suggested with endometrial cancer, this may be via reduced levels of sex hormone binding globulin causing raised free oestrogen.
The second contrasting hypothesis is that of reduced placental function. This has been put forward on the basis of a case-control study ofmothers of boys with undescended testis.7 In this study there was some evidence of reduced fertility, more miscarriages of sibling pregnancies, fewer terminations of pregnancy, and more threatened abortions in the index pregnancy. This led to the suggestion that the mother had a tendency to reject the placenta. One hormone which is produced by the placenta and is involved with the maintenance ofpregnancy is HCG. Reduced levels may be associated with an increasing threat of miscarriage. While only about 2% of HCG finds its way to the fetus, the levels of HCG in maternal plasma are very high in the first trimester, and this hormone is also thought to be responsible for controlling early development of the testis.8
Method Cases of undescended testis were identified from patients referred to consultant surgeons at Addenbrooke's Hospital, Cambridge and the Ipswich Hospital, Ipswich.
The source of maternal serum for measuring hormone levels was the Public Health Laboratory Service where sera taken for antenatal estimation of rubella antibodies were stored. Control samples were identified as the next antenatal rubella specimen to be assayed on the same day.
Total plasma oestradiol was measured by a 1251 labelled non-extraction radioimmunoassay (Steranti Research Ltd). The antibody is highly specific for 17B 127 128 oestradiol; cross reactivity with oestrone and oestriol is approximately 2%, and with other steroid glucuronides is less than 0-1%.
Plasma HCG was measured by radioimmunoassay using the Amerlex-M kit (Amersham International, Amersham, UK). Cross reactivity with follicle stimulating hormone (FSH), luteinising hormone (LH), and thyroid stimulating hormone (TSH) is very low and, as these samples had to be diluted 1000-fold before assay because of the high levels of HCG in pregnancy, it is thought that there was virtually no contribution to the result by FSH, LH, or TSH, ie, the contribution must be < 1-0 u/l. Results Ninety-seven cases of undescended testis were ascertained from the surgical department, and in 30 of these serum for measurement of oestradiol together with a reliable estimate of duration of pregnancy was available. Oestradiol was measured for 30 controls.
The relation between total serum oestradiol levels and the number of days' gestation was plotted for cases and controls ( figure) . To overcome this problem of the availability of serum would require a cohort study involving the collection of blood from all pregnant mothers and the storage of all specimens for at least two to three years until cases were identified.
The problems of the study were exacerbated by the wide normal ranges ofthe hormones measured and the large fluctuations during pregnancy.
However, regarding oestrogen levels, if any differences exist between mothers of boys with undescended testis and normal controls, these differences are not large, and, if anything, oestrogen may be lower in cases than in controls and not the other way round as postulated. There is thus no support for the hypothesis that maternal oestrogens are a common causative factor in undescended testis and testicular cancer. The results regarding HCG levels are also disappointingly inconclusive, although they suggest that large and important differences are unlikely. levels in early pregnancy. 
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